The two-channel Kondo Hamiltonian has recently been proposed as a description of several experimental systems. Our numerical renormalization-group treatment of a pair of magnetic impurities shows that at low temperatures, interimpurity interactions destabilize the "marginal-Fermi-liquid" behavior predicted by a single-impurity model. We find four stable zero-temperature regimes, three of which can be described by Fermi-liquid theory. The fourth possesses a complex many-body ground state and nonFermi-liquid properties which are expected to be governed by nonuniversal critical exponents. 
as (i) a specific-heat coefficient C/T and a static susceptibility which diverge logarithmically as T 0, (ii) a residual entropy of 2 ln2 per impurity, (iii) a dynamical susceptibility of the form proposed as the basis for "marginal-Fermi-liquid" phenomenology [6] , and (iv) a spin-spin correlation length diverging as 1/T Considerable attention has recently been focused on possible experimental realizations of two-channel Kondo behavior. It has been proposed that certain uraniumbased heavy-fermion materials [3, 5] , the cuprate superconductors [5, 7] and electron-assisted tunneling in metallic glasses [8] can in various ways be mapped onto the two-channel Kondo Hamiltonian. Experiments on the heavy-fermion system Y1-"U,Pd3 (for 0.1 (x +0.2) find impurity contributions to the specific heat, the residual entropy, and the resistivity of the appropriate form [9, 10] , although the response of the specific heat to an applied magnetic field has been argued to be inconsistent with a purely single-impurity description [10] . Resistivity measurements on Pb|,Ge"Te [11] , on heavily doped polyacetylene and polypyrrole [12] , and on structurally disordered metallic nanorestrictions [13] , provide evidence for two-channel Kondo behavior arising from electron-assisted tunneling. This paper reports the first theoretical study of interimpurity interactions in a two-channel Kondo system. The 1/T divergence of the single-impurity spin correlation length [4, 5] [14] . The For simplicity, we take the conduction bands to be isotropic in momentum space, and to be symmetric in energy space about the Fermi level with a width 2D. Realspace symmetries of H;"& allow the impurities to couple to just four conduction states at each energy c -states created by operators a~" , where p = + 2 is the spin and Fig. I , but unstable to the left).
Each marginal fixed point exhibits a diA'erent nonFermi-liquid spectrum: Certain energy splittings vary smoothly along the line, passing through zero precisely at I, =I,~As a consequence, we expect many of the lowtemperature physical properties to be nonuniversal, governed by critical exponents that vary continuously with the bare parameters.
The bare parameters which select between the above regimes depend on the impurity separation R and the density of states p(e). [14] , most of which have recently been confirmed using conformal field theory [19] . Although Kondo and free-electron regimes figure prominently in both the one-and two-channel problems, there are significant diAerences between the two cases.
(i) In the one-channel model, any asymmetry between the even-and odd-parity couplings always renormalizes to zero, so (I, -I,)/(I, +I,) is an irrelevant parameter.
(ii) In the one-channel case, weak RKKY interactions produce only small perturbations around the singleimpurity behavior. In the two-channel case, by contrast, any interimpurity interaction drives one away from the single-impurity regime and radically alters the physics.
(iii) An isolated, unstable fixed point, at I/Ttt= -1 [15] and I, =I "separates the one-channel Kondo and free-electron regimes. This non-Fermi-liquid fixed point disappears if the Hamiltonian s particle-hole symmetry is broken (by the introduction of potential scattering, for instance) [20] . We suspect that the two-channel marginal regime -which occupies a finite region of phase space, rather than a single point -is a more robust feature.
In summary, the behavior of the two-impurity, twochannel Kondo model is more complex than that of any Kondo system studied previously.
We find that any interaction between the impurities, however weak, dominates the physics at suSciently low temperatures. 
